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It is not unexpected that a proposal, such as ours [1] , of four new mammalian species stirs up controversy, as evident in the correspondence by Bercovitch et al. [2] . We appreciate that their concerns are unrelated to the quality of the genetic data, the methodological approach or analyses, but are focused on the interpretation. Thus, we provided an analysis of giraffe speciation based on genomic sequence data, and not just "another viewpoint on giraffe taxonomy" [2] . We maintain our perspective that there is not only one but four species of giraffe ( Figure 1) .
Bercovitch et al.'s [2] concerns focus on the concordance of results, interpretation of data in relation to previous fi ndings, morphological data, and conservation issues. Implicit in their correspondence [2] is an unspecifi c critique about species delineation and genetics, the latter being an increasingly valuable and objective tool to study speciation. In our analyses, we randomly chose neutrally evolving autosomal loci for sequence variability. The analysis of neutral loci is a prerequisite for coalescent-based methods and allows a conservative approach for species delineation by other methods, because neutral loci require more time to become fi xed than loci under selection. Compared to microsatellite data, DNA sequences allow estimating divergence times and, fi nally, autosomal loci are preferred over uniparental inherited loci (i.e. mitochondrial DNA, mtDNA) for species delineation [3] . The reason is that in species with non-dispersing females (philopatry), mtDNA can show local or regional subdivisions and ancient maternal lineages that may not be consistent with the nuclear gene pool [4] . The fact that mtDNA and multi-locus analyses do not agree in every topological aspect with the nuclear gene tree is therefore not Correspondence unexpected. Still, there is concordance for at least four distinct groups of giraffe [1] fulfi lling the concordance criterion for species delineation in integrative taxonomy. Notably, mtDNA analysis is also consistent with Thornicroft's giraffe nested within Masai giraffe [5] . Disagreement about the exact grouping can be attributed to limited resolution, limited sampling, misidentifi ed individuals [5] or mitochondrial capture.
We agree with the hypothesis of Bercovitch et al.
[2] that sexual selection on pelage pattern may contribute to giraffe speciation and add to species delineation. However, this is not fully supported by data, and pelage pattern is a poor estimator of species delineation. In giraffe, pelage pattern and ossicones were described as unreliable taxonomic characters, because of sexual differences and variations within populations [6] . Thus, other morphological measurements e.g. from skulls were suggested for taxonomic purposes [6] and further research will assess these morphological traits among and between the four species. Interestingly, three giraffe species reproduce at different times according to regional differences in rainfall [7] , a factor that could act as a mechanism to isolate the giraffe species in that area.
Bercovitch et al.
[2] imply that we suggest the fi ndings of Brown et al. [8] were "based on faulty statistics". Yet, the previous Structure analyses [8] did not calculate additional statistics such as a K, a measure for the fi t of the data to the number of assumed clusters. This method was available then to avoid speculating on the number of clusters. The absence of admixture in lower cluster numbers [8] , however, complements our fi ndings [1] . Also, three other species delineating methods agreed with four giraffe species: PCA, BPP and Bayesian multi-locus analyses [1] .
Furthermore, the claim of Bercovitch et al.
[2] that we ignore absence of admixture and hybridization in captivity for taxonomy is based on an out-ofcontext quote. The corresponding paragraph describes that levels of admixture among the four giraffe clusters are very limited despite the ability to interbreed in captivity. There is strong differentiation between the four groups of giraffe into distinct units despite the lack of a reproductive barrier and being highly vagile animals, which R138 Current Biology 27, R123-R138, February 20, 2017 strengthens our conclusions for four species [1] . Numerous species that are unambiguously regarded as distinct, such as polar and brown bears or tiger and lion, interbreed in captivity and even in the wild.
Conservation is predominantly undertaken at the species level and sadly often used as a political tool, e.g., the species debate over forest versus savanna elephants [9] . Concerning the species status of the Thornicroft's giraffe, Bercovitch et al. [2] ignore that there is little or no genetic difference between them and Masai giraffe [1] . Implying that sampling 1% of Thornicroft's giraffe population (5/500 individuals) is a limited approach [2], overlooks that Thornicroft's giraffe is genetically depauperate, and thus more individuals would not increase the resolution. It is interesting that Bercovitch et al.
[2] quote [8] in favour of six giraffe species when [8] vaguely suggested a minimum of "six potential giraffe species". Suggesting that [10] had evidence for eight giraffe species Bercovitch et al. [2] refer to a non-reviewed book chapter that provides limited analyses and data partially obtained from unknown locations. Some of the proposed species [10] are at odds with the lack of genetic differentiation [1] .
Many of the latest numbers of giraffe for the IUCN assessment are based on the data from GCF Country Profi les, which is thus a valid reference. A change in giraffe taxonomy will in the short term not change their conservation status, but the conservation efforts of the endangered species will benefi t in the future. Recently, giraffe as a single species was uplisted to 'Vulnerable' on the IUCN Red List. Division into four giraffe species would likely propose to classify three of these species in higher categories of threat. Yet, with the population increase over the last three decades of both Rothschild's and West African giraffe, it is possible that these currently listed 'Endangered' taxa could be downlisted. However, whether or not four giraffe species are suitable management units is independent from their species status.
Our multi-locus analyses objectively demonstrated the presence of four distinct giraffe species with limited gene fl ow among them [1] . Four giraffe species also appear to be consistent with giraffe coat patterns (Figure 1 ) and other genetic analyses [8] . Our recent and subsequent studies will hopefully garner African and international interest to implement increased conservation measures for preserving these species for future generations. The fi rst multi-locus analyses of giraffe [1] have brought the threat of giraffe to the attention of the public and create a basis for future taxonomy discussions and conservation efforts.
